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Continuous electrocardiographic monitoring was re-
corded in 102 patients during the first 48 hours after the
onset of myocardial infarction. One hundred forty-eight
episodes of ventricular tachycardia having an ectopic
rate of 180/min or more and without a background of
treatment with antiarrhythmic drugs were analyzed; these
included 125 cases of ventricular tachycardia that ter-
minated spontaneously and 23 cases that deteriorated to
ventricular fibrillation. Episodes of ventricular tachy-
cardia with a polymorphic configuration were more fre-
quent in the group with than in the group without ven-
tricular fibrillation (30.4 and 8%, respectively). The
incidence of ventricular tachycardia continuing for more
than 100 QRS complexes was 20 times greater in the
group with ventricular fibrillation, and ventricular
Numerous studies have been conducted on cardiac arrhyth-
mias in patients with acute myocardial infarction. These
studies, however, have thus far failed to provide a consensus
on the significance of different ventricular arrhythmias in
predicting ventricular fibrillation. The data indicate that, in
more than 50% of the cases, ventricular fibrillation is im-
mediately preceded by ventricular tachycardia having an
ectopic rate of 180/min or more; in the remaining cases,
ventricular fibrillation is caused by other disturbances in
cardiac rhythm or conduction (1-3). Although ventricular
tachycardia with an ectopic rate of 180/min or more occurs
repeatedly in many patients during the acute phase of myo-
cardial infarction, only in single instances does ventricular
tachycardia deteriorate to ventricular fibrillation, whereas
other episodes of ventricular tachycardia terminate spon-
taneously.
For these reasons, the different patterns of ventricular
arrhythmia that serve as the background for ventricular fib-
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tachycardia initiated by an R on T ventricular premature
beat was recorded three times more often in this group.
The 10 minute pretachycardia interval in both groups
showed no significant difference in the incidence; com-
plexity, intensity or dynamic pattern of ventricular pre-
mature contractions.
The data provide reason to doubt the significance of
ventricular premature beats as harbingers of sudden
death from ventricular fibrillation. Rather, ventricular
tachycardia with an ectopic rate of 180/min or more, a
polymorphic configuration and persistence for more than
100 QRS complexes (or initiated by an R on T ventricular
premature beat) is a more reliable predictor of the oc-
currence of ventricular fibrillation.
(J Am Coil CardioI1986;8:69A-72A)
rillation should be investigated. Toward this objective, we
herewith report our observations concerning the character-
istics of ventricular tachycardias in which we analyzed the
intensity and complexity of ventricular premature beats that
preceded those tachycardias having an ectopic rate of 180/min
or more and that either degenerated into ventricular fibril-
lation or terminated spontaneously.
Methods
Study cases. Studies were conducted on 102 patients
aged 32 to 78 years (mean 58 ± 18.2) who were admitted
to the coronary care unit within the first 48 hours of the
onset of myocardial infarction. Diagnosis of acute myo-
cardial infarction was based on the following criteria: a)
typical chest pain, b) elevation of serum creatine kinase to
at least twice the normal level, and c) appearance of new
Q waves on the electrocardiogram. No patients showed any
signs of marked left ventricular failure, cardiogenic shock
or second or third degree atrioventricular (AV) block. Con-
tinuous electrocardiographic monitoring was performed (uti-
lizing the V5 lead) and recorded on magnetic tape from a
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Figure 1. Duration of ventricular tachycardia (VT)
episodes (number of QRS complexes) in the groups
with and without ventricular fibrillation (VF).
multichannel monitor. Only those episodes of ventricular
tachycardia that had an ectopic rate of 180/min or more and
that oq:urred without a background of treatment with an-
tiarrhythmic drugs were analyzed.
Definition of ventricular arrhythmias. Manual aqal-
ysis of the ventricular arrhythmias was performed on elec-
trocardiograms reproduced from the p1~gnetic tape at a speed
of 50 mm/s. Ventricular tachycardia was analyzed with re-
gard to duration, configuration and frequency of ectopic rate
of an episode. The prematurity ill(~ex (RR'/QT) of the first
ectopic complex of ventricular tachycardia was calculated,
and the number and complexity of ventricular premature
beats occurring during the 10 minute interval preceding the
tachycardia were determined. "Ventricular premature beat' '
was defined as a widened QRS compl~x of greater than 0.12
second's duration and without a preceding P wave. "Ven-
tricular tachycardia" was defined as three or more ectopic
complexes in a row with a rate of l80/min or more. The
positive deflection of an ectopic complex at the V5 lead was
assessed as an RS-type ventricular premature beat or tachy-
cardia, whereas a negative direction represented a QS con-
figuration. Multiform, paired and early R on T ventricular
premature beats (RR'/QT < 1.0) were defined as complex
ventricular premature beats.
Statistical analysis was performed using the chi-square
test.
Results
Ventricular tachycardia. A total of 148 episodes of
ventricular tachycardia with an ectopic rate of l80/min or
more were analyzed, including 125 episodes of ventricular
VT WT1hoti YF I VT with VF I
Figure 2. Ventricular tachycardia (VT) episodes
of various configurations in lea4 V5 in the groups
with and without ventricular fibrillation (VF).
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Figure 3. Prevalence of ventricular tachycardia (VT)
episodes initiated by a late or R on T ventricular
premature beat (VPB) in the groups with and with-
out ventricular fibrillation (VF).
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Figure 4. Incidence of different types of ventricular premature
beats (VPB) during a 10 minute interval preceding ventricular
tachycardia (VT) in the groups with and without ventricular fi-
brillation (VF).
Discussion
Role of ventricular premature beats preceding ven-
tricular fibrillation. Because of the great frequency, poly-
morphism and changing pattern of arrhythmias, including
ventricular premature beats and ventricular tachycardia, in
compared. No significant difference was observed between
the groups with and without ventricular fibrillation in terms
of the incidence of the various types of complex ventricular
premature beats and in their changes during the 10 minute
interval. Multiform ventricular premature beats were re-
corded in 30 and 22% of the cases, respectively; paired
ventricular premature beats were record·~d in 23 and 30%,
respectively; and R on T ventricular premature beats were
recorded in 21 and 26%, respectively (p > 0.05) (Fig.4).
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tachycardia that terminated spontaneously and 23 episodes
that deteriorated to ventricular fibrillation. Episodes of ven-
tricular tachycardia without ventricular fibrillation were of
short duration (three to six QRS complexes) in 63% of the
cases, and lasted for more than 100 QRS complexes in only
3% (Fig. 1). In 61 % of the cases of ventricular fibrillation,
episodes of ventTIcular tachycardia consisted of more than
100 QRS complexes, and they ranged from 7 to 100 QRS
complexes in the remaining 39% (p < 0.05)
Ventricular tachycardia, in the two patient groups (with
and without ventricular fibrillation) most commonly mani-
fested a QS configuration (61 and 69%, respectively) (Fig.
2). Ventricular tachycardia with subsequent ventricular fi-
brillation had a polymorphic pattern in 30% of the cases in
the former group, but in only 8% of the cases in the latter
group (p < 0.05). Ventricular tachycardia that degenerated
into ventricular fibrillation was caused by an R on T ven-
tricular premature beat in more than half (52%) of the cases,
whereas self-limiting ventricular tachycardia was initiated
by an R on T ventricular premature beat in only a fifth
(19%) of the cases (p < 0.05) (Fig.3).
Ventricular premature beats. Analysis of the ventric-
ular premature beats in the 10 minute interval preceding
ventricular tachycardia showed that these beats were absent
relatively often before the ventricular tachycardia in the
groups with and without ventricular fibrillation (21 and 39%,
respectively), or they were of low frequency «50/10 min)
(70 and 35%, respectively). Ventricular premature beats of
high frequency (2':50/10 min) were revealed in only 10 and
26% of the cases, respectively.
No change in the frequency of the ventricular premature
beats during the 10 minute interval was observed in at least
half of the cases, both in the group without ventricular
fibrillation (71 %) and in the group with ventricular fibril-
lation (50%), when the number of ventricular premature
beats per minute during minutes 1 to 5 and 6 to 10 was
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patients with acute myocardial infarction, it is necessary to
determine the relation between the occurrence of ventricular
fibrillation and the arrhythmias that immediately precede its
onset. A number of studies (4-7) have reported on the
increased risk of sudden cardiac death in patients with acute
myocardial infarction in whom numerous polymorphic, paired
and R on T ventricular premature beats and ventricular
tachycardia have occurred. Recently, however, the assumed
significance of these ominous arrhythmias immediately pre-
ceding ventricular fibrillation has been challenged because
30 to 40% of the cases of primary ventricular fibrillation
occur without prior arrhythmias (1-4). The role played by
the incidence of the different types of complex ventricular
premature beats (together with their relation to ventricular
tachycardia) in the occurrence of ventricular fibrillation has
also been discussed. Some studies (2,3,8) have shown that
ventricular tachycardia with an ectopic rate of 180/min or
more is the major life-threatening arrhythmia preceding ven-
tricular fibrillation, whereas ventricular tachycardia that de-
generates into ventricular fibrillation is triggered most fre-
quently (in 50 to 90% of the cases) by an R on T ventricular
premature beat.
Ventricular premature beats preceding ventricular
tachycardia. Our data agree with the findings of other
studies that indicate that ventricular tachycardia is more
likely to be a precursor of ventricular fibrillation than are
various ventricular premature beats occurring immediately
before ventricular fibrillation. One should note in the present
study that, in the 10 minute interval preceding ventricular
tachycardia (both self-terminating and proceeding to ven-
tricular fibrillation), ventricular premature beats were absent
in 21 and 39% of the cases, respectively; the ventricular
premature beats that were recorded were of low frequency
in 70 and 35% of the cases, respectively. In only 10 and
26% of the cases, respectively, did they occur with a fre-
quency exceeding 50 ventricular premature beats in 10 min-
utes. Moreover, their frequency and complexity during the
10 minute interval preceding ventricular tachycardia were
not significantly different in the two groups studied.
Configuration of ventricular tachycardia preceding
fibrillation. When faced with the possibility of ventricular
fibrillation, one must pay attention to the configuration and
duration of ventricular tachycardia, and to the prematurity
of the first ectopic complex in the episodes of ventricular
tachycardia. In our study, polymorphic ventricular tachy-
cardia was recorded four times more frequently in the group
with than in the group without ventricular fibrillation. These
results allow us to suggest that polymorphic ventricular
tachycardia represents the most ominous kind of ventricular
tachycardia, as compared with other forms of this arrhyth-
mia, in relation to the initiation of ventricular fibrillation.
Studies of the duration of ventricular tachycardia and
the prematurity of the first ectopic complex have shown that
ventricular tachycardia that degenerates into ventricular fi-
brillation is of greater duration (> 100 QRS complexes) 20
times more often than ventricular tachycardia that terminates
spontaneously. In more than half of our cases, deterioration
of ventricular tachycardia to ventricular fibrillation was in-
itiated by ventricular premature beats with a prematurity
index of less than 1.
Conclusions. Thus, our data give every reason to doubt
the significance of ventricular premature beats as harbingers
of sudden death from ventricular fibrillation. Ventricular
tachycardia with an ectopic rate of 180/min or more, a
polymorphic configuration and continuing for more than 100
QRS complexes or initiated by an R on T ventricular pre-
mature beat more reliably predicts the occurrence of ven-
tricular fibrillation.
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